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Abstract: Approximately one in five patients with systemic lupus erythematosus (SLE) has disease-onset during childhood (cSLE).
Lupus nephritis is more common in c¢SLE than adult-onset SLE and is associated with significant and increased morbidity and
mortality. In this article, we review lupus nephritis in cSLE, including pathogenesis, diagnosis, biomarkers, and management through
PUBMED search between July and December 2024. Diagnosis of lupus nephritis is made in 93% of c¢SLE patients during the first 2
years of disease. The majority of patients have active disease in other organs, and nephrotic range proteinuria and hypertension is
frequently observed at diagnosis. Class III and IV are observed in over 50% of renal biopsies and progression to end-stage renal
disease varies across cohorts. Major progress made in recent years includes adjustment of the proportion of fibrous crescents when
scoring nephritis in cSLE to better discriminate kidney disease outcomes, and development of non-invasive biomarkers to identify
renal disease activity and damage. It is anticipated that accurate non-invasive biomarkers will foster multicenter studies and help
identify new treatment approaches to improve outcomes in cSLE nephritis.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic multisystem disease, characterized by complement activation, immune
complex deposition, and organ damage."? Childhood-onset SLE (cSLE) is defined as SLE with disease-onset prior to the
age of 18 and comprises approximately twenty percent of all SLE patients.** SLE patients who have had childhood onset
of disease have different frequencies of organ involvement than patients with adult-onset SLE (aSLE), and typically
experience more severe disease.”® In meta-analysis, ten to thirty percent higher prevalence of kidney involvement was
observed in ¢cSLE when compared to aSLE.” The differences in reported rates are due to discrepancies in biopsy policies,
cohort size, and racial cohort composition.® Nephritis is among one of the most frequent manifestations in cSLE,
occurring in thirty-two to eighty-two percent, depending on the patient’s race and ethnicity and the study methodology.”
'3 Comparing the frequency of nephritis in ¢cSLE to aSLE, ¢SLE has an OR of 1.62 (95% CI 1.21-2.16).” Nephritis in
¢SLE is associated with increased morbidity and mortality.'"*'® Over recent decades, earlier diagnosis and treatment has
improved outcome. Yet, up to one in four children with cSLE may develop end-stage renal disease during the course of
SLE.""'® In most cases of cSLE, nephritis occurs in the first two years of disease-onset, which highlights the need for
close follow-up with adequate screening.'® The differences in clinical presentation and outcome of nephritis in ¢cSLE and
aSLE are summarized in Table 1. This review summarizes current knowledge regarding pathogenesis, diagnosis,
biomarkers, and management of nephritis in ¢SLE.
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Table | Comparisson Between Nephritis Adult and Pediatric cSLE. Adapted from”-20=37
cSLE aSLE
Frequency of LN
Overt LN 32-82% 20-40%
Silent LN 31-55% 15-75%
Renal vascular lesions 22% 53-75%

Demographic data

Risk factors

Non-Caucasian> Caucasian

Sex 73% female 84% female
Age (mean) 12 years 35 years
Nephritis in relation to disease duration | Nephritis 93% in the first 2 years of disease
Clinical presentation
Nephrotic range proteinuria ~56.7% ~16%
Hypertension ~45.7% ~58%
Acute kidney injury 19%-51% ~10%
Systemic disease cSLE>aSLE
Risk factors Low C3 or C4 Younger age
Younger age Male
Hispanic
Complete Remission 50-80% ~60%
Partial remission ~30% ~33%
Renal Flares 25%—60% 30-40%
Progression to CKD 1-20% 4.3-6.7%

Interstitial fibrosis

Flares Flares
Non-adherence Male sex
210% fibrous crescents Obesity

Proliferative components

Hypertension

Hypertension

Materials and Methods
Search Strategy

References included in this narrative review were obtained from PUBMED searches conducted between July and
December 2024.

Pathogenesis
Pathogenesis of lupus nephritis involves a complex interaction of genetic risk factors, interferon activation, cytokines and
complement activation in addition to infiltration of B and T cells in the kidney.>® Innate immunity and type I interferon (IFN-I),
which bridges innate and adaptive immunity, have important roles in the pathogenesis of SLE.>**° The presence of a high IFN-I
signature in circulation is associated with an earlier development of nephritis. In kidney biopsies, IFN-I signaling is associated
with greater disease activity, as well as an increased frequency of class III and IV among different lupus nephritides.*'**
Cohort studies have identified and validated gene polymorphisms that confer susceptibility to lupus nephritis. Several
different pathways have been implicated by the genes affected, including lymphocyte activation and signaling (eg, BANKI,
PTPN22, TNFSF4, and HLA-DR), inflammation (eg, TNFAIP3, IRAKI and ITGAM), IFN-I production (eg, IRFS5, IRF7,
TLR7, TLRS, TLRY and STAT4), DNA clearance (eg DNASE1, DNASEIL3 and TREXI) and the complement pathway (eg,
CI1Q and C4).*** Single-cohort studies have documented and validated several genes that are specifically associated with
lupus nephritis, including APOL1, ACE, ITGAM, HLA-DR and multiple FCR genes.** An unbiassed meta-analysis of genome-
wide association screens comparing SLE patients with lupus nephritis to those without lupus nephritis identified
a comprehensive list of nephritis-associated genes, including PDGFRA, HLA-DR2, HLA-DR3, SLC5A11, ID4, HAS2 and
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SNTBI.** Active research is underway to elucidate how these genes contribute to diseases. In cSLE patients with disease-onset
before the age of 5, monogenic SLE should be investigated.*> Most gene variants implicated in monogenic lupus relate to
T cell and B cell tolerance, metabolism complement or type I interferon activation pathways.*’

With the study of microRNAs, the role of epigenetics in lupus nephritis has been increasingly recognized.***” A total of 171
circRNAs with 2-fold differential expression, including 142 upregulated and 29 downregulated circRNAs, were identified in
renal biopsies from lupus nephritis patients compared with normal kidney specimens.*® An increase in renal circHLA-C and
a decrease in miR-150 has been observed in lupus nephritis when compared to healthy controls.*® Increased circHLA-C has been
observed in renal resident cells and urinary exosomes, and results in abnormal cell proliferation, inflammation, and fibrosis.*"*
A positive correlation between miR-150 and renal chronicity index was identified.*® circRNA 002453 level was associated with
complement levels, proteinuria and SLEDAI-2K scores in aSLE.*® In ¢SLE, hsacirc0021372 and hsacirc0075699 levels are
associated with C3 and C4 levels, and hsacirc0057762 level is positively associated with the SLEDAI-2K scores.”!

The role of antibodies is well known in lupus nephritis. Double-stranded DNA (dsDNA) antibodies are specific to
SLE and its presence scores in diagnosis criteria. Increase in dsDNA antibodies titers is associated with flares (renal and
non-renal). Other autoantibodies, such as anti-C1q, anti-nucleosome, anti-a actinin, anticardiolipin (aCL), anti-ENO1 and
anti-H2 IgG2, have been described in approximately 30% in SLE patients and may coexist with dsDNA antibodies. The
association of these antibodies with clinical manifestations is still not elucidated. Circulating levels of anti-ENO1 and
anti-Histone 2 A antibodies have been shown to reduce with treatment and may be a reliable marker of the effectiveness
of therapy. However, they do not predict renal outcome.”

Uncontrolled activation of the complement system is associated with renal inflammation and damage. In addition to
the classical pathway, the role of alternative and lectin pathway in the development of acute and chronic kidney disease
has been recognized.”>* Low complement is observed during SLE disease activity, independently of the presence of
nephritis. Cell bound complement split products, such as erythrocyte-bound C4d levels, are elevated in lupus nephritis
and deposition in renal peritubular capillaries predicts a worse renal prognosis.>

Dysregulation of a wide range of immune system elements is observed in lupus nephritis.*’

The presence of tissue inflammation increases the production of medullar and extramedular neutrophils and is
involved in endothelial and tissue damage.’® Neutrophils releases greater amounts of High Mobility Group Box 1
(HMGB1) protein in SLE patients’ comparison to healthy controls. HMGBI1 activates multiple inflammatory cells and is
associated with lupus nephritis pathogenesis.’’ In addition, neutrophils from SLE patients have an increased capacity to
undergo NETosis.”® NETs are also a source of extracellular HMGBI1 and that the amount of HMGBI in SLE NETs
correlates with the severity of lupus nephritis.”® NET remnants (Elastase-DNA and HMGB1-DNA complexes) are
associated with proliferative lupus nephritis. Higher levels of baseline NET remnants are associated with higher odds of
not achieving complete remission and of progressing to severe renal impairment 24 months after a renal flare.®

Infiltrating macrophages, both in glomeruli and in tubule-interstitium, undergo a phenotypic change through NLRP3
inflammasome activation in lupus nephritis, and are responsible for antigen presentation and complement secretion. The
number of infiltrating macrophages correlates with type I interferon activation in transcriptomic studies.®'

Monocyte chemoattractant protein 1 (MCP-1), promotes monocyte migration to the kidney, can be measured in the
urine and has been shown to be a biomarker for the diagnosis of lupus nephritis independently of age of disease-onset.**

In the peripheral blood of SLE patients with active nephritis an increased ratio of T follicular helper (TFH)/TREG has
been observed.®> A TFH1 cell infiltration has also been observed in the pathogenesis of lupus nephritis.®®

Diagnosis

SLE treatment guidelines strongly recommend timely recognition and treatment of renal involvement.®” %’ Early
recognition and appropriate management of lupus nephritis are associated with better renal outcomes and reduced
mortality over time.”® In cohort studies, hypertension, male sex, low circulating C3, low albumin levels, dyslipidemia,
presence of proteinuria, increased serum creatinine, dysmorphic hematuria, neutropenia, and higher SLEDAI or ACR
scores have been identified as risk factors for lupus nephritis in ¢SLE.'*?%7!"7 In clinical practice, cSLE patients should
be followed regularly with blood pressure monitoring, urine sediment analysis, quantification of proteinuria (spot protein
creatinine ratio, dipstick or 24-hour urine protein), serum creatinine, estimated glomerular filtration rate (GFR), dsDNA
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antibodies and complement levels (C3 and C4) to identify renal involvement early.®”””” However, clinical examination
and laboratory findings are not reliable enough to reflect the severity of renal disease. Renal biopsy is essential to
establish the diagnosis and characterize disease severity, which is needed to guide treatment.®®

In patients with ¢cSLE, it is also important to exclude orthostatic or postural proteinuria as the cause of proteinuria,
because orthostatic proteinuria is the most common cause of proteinuria in adolescents.®”’® Kidney biopsy remains the
gold standard for diagnosis of lupus nephritis in cSLE®® and is indicated in cSLE patients who have renal function loss or
sustained proteinuria exceeding 0.5 grams in twenty-four hours.”” In a study that included 222 patients with SLE, low-
grade proteinuria (<0.5 grams in twenty-four hours) in the presence of dysmorphic hematuria was shown to be associated
with active lupus nephritis on histology.”

Silent lupus nephritis is defined as the presence of renal pathology in SLE patients with normal urinalysis findings.>*
This is a challenge in clinical practice since renal biopsy is generally indicated in cSLE patients with abnormal
urinalysis.**®*! Although most silent lupus nephritis patients present class I and II nephritis, a significant number present
class III or IV on renal biopsy and have an increased risk of ESRD. Low complement levels have been shown to be
associated with proliferative lupus nephritis, independently of the presence of urinalysis abnormalities.*®** Therefore, the
presence of low complement levels in cSLE patients with normal urinalysis should alert to the possibility of the presence

of silent lupus nephritis.***

Renal Biopsy and Histopathological Scoring

Renal biopsy is a relatively safe procedure and in many settings is done percutaneously, guided by ultrasound.® It is
important to have an experienced pathologist in lupus nephritis to examine the biopsy specimen.®® Based on the
histological findings, the classification system of the ISN/RPS recognizes six classes of nephritis, which are associated
with response to treatment and prognosis, including long-term renal outcome (Table 2).%>5¢

Predominant class III/IV renal pathology was found in the majority (75%) of patients with low-grade proteinuria
(<0.5 grams in twenty-four hours) and dysmorphic hematuria. Silent lupus nephritis, which is defined as the presence of
active nephritis by histology in the absence of any urine sediment abnormality, is comprised class I or II nephritis in the
majority, and class II/IV in the minority (20%).2**

Renal biopsies should be scored for components of disease activity and chronicity. Components of disease activity
include endocapillary hypercellularity, neutrophils or karyorrhexis, fibrinoid necrosis, fibrinoid necrosis, hyaline deposits
(wireloops or hyaline thrombi), cellular or fibrocellular and/or interstitial inflammation. Chronicity components include
glomerular sclerosis (segmental, global), fibrous crescents, interstitial fibrosis and/or tubular atrophy. Scores range from 0

to 24 for disease activity and 0—12 for chronicity. The score takes into account the extent of glomerular involvement,

Table 2 ISN/RPS Classification and Frequency of Lupus Nephritis in Children and Adolescents. Adapted from'72084-87
ISN/RPS Classification | Description Frequency in cSLE
Class | immunocomplex deposition (immunofluorescence and electron microscopy) without 1-16%

concomitant light microscopic alterations
Class Il Class |, in addition to mesangial hypercellularity (23 cells surrounded by the matrix
Class Il <50% of glomeruli with focal lupus nephritis (subendothelial immunocomplex deposition with | 28-34%
endocapillary hypercellularity or inactive glomerular scars). Focal or diffuse mesangial
immunocomplex deposition can be present
Class IV 2 50% of glomeruli with focal lupus nephritis; presence of subendothelial immunocomplex 3641%
deposition with endocapillary hypercellularity or inactive glomerular scars. Focal or diffuse
mesangial immunocomplex deposition can be present
Class V Subepithelial immunocomplex deposition 11-25%
Class VI 290% of evaluated glomeruli show glomerulosclerosis, determined by a combination of ~1%
glomerular, vascular, and tubulointerstitial injury
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categorized as less than 25%, 25-50% or more than 50%.*® In a validation study with cSLE patients, 10% threshold for
fibrous crescents better discriminated kidney disease outcomes compared to the thresholds validated in adults with
SLE.® % In particular, 10% threshold for fibrous crescents was predictive of kidney failure and glomerular filtration rate
at one year follow-up in ¢SLE.”' The addition of 10% threshold for cellular crescents did not predict kidney disease
outcomes.’" Ttems not included in the scoring system are collapsing lupus glomerulopathy, podocytopathy and vascular
lesions. Renal vascular lesions are observed in up to 20% of ¢cSLE biopsies and associated with lower estimated
glomerular filtration rate and greater renal damage.®’

Electron microscopy can be used to identify the location of immune deposits and extent and severity of podocyte
injury.®

There remains no consensus on repeated biopsy in ¢SLE in clinical practice. Approximately twenty-five percent of
pediatric nephrologists and rheumatologists who treat cSLE recommend repeat kidney biopsy when patients with
proliferative lupus nephritis fail to achieve a complete clinical response upon completion of induction therapy.®
However, far fewer pediatric rtheumatologists and nephrologists perform repeat biopsy after sustained remission to
support their decision to withdraw immunosuppression.™?

Biomarkers

Traditional biomarkers for lupus nephritis (C3, dsDNA, proteinuria, anti-C1q antibodies, isolated dysmorphic hematuria)
fail to accurately predict renal flares once they are corrected for extra-renal disease activity.”> '°° Even the routinely used
measures of kidney function, urinary protein excretion and dysmorphic hematuria, are imprecise in determining flare and
disease remission.”>'?" Although not useful for detecting renal flares, C3 and C4 demonstrated a good discriminative
ability to detect proliferative nephritis in cSLE [ROC curve (C3 = 0.78, C4 = 0.78)].%?

A urine biomarker panel consisting of 6 urine proteins (neutrophil gelatinase—associated lipocalin, monocyte
chemoattractant protein-1, kidney injury molecule-1, ceruloplasmin, adiponectin, and hemopexin) has been developed
and validated.'>'** Based on the concentrations of these biomarkers, the Renal Activity Index for Lupus (RAIL) can be
calculated for adults and pediatric patients. Higher scores on RAIL are associated with high inflammation on renal
biopsy.'%!% RAIL is also sensitive to change and, in cSLE, a decrease of 1 or greater is associated with complete
response to induction therapy.'® In addition, urinary levels of adiponectin and osteopontin predict damage originated

from lupus nephritis with similar accuracy as the glomerular filtration rate.'®

Treatment

Lupus nephritis demands a therapeutic strategy that is individualized, based on patient presentation, renal function, class
of nephritis, and extra-renal involvement. Up to date, the responsiveness to induction therapy, however, cannot be
predicted by clinical or biochemical criteria.'®*'°® Large-scale trials of nephritis in ¢SLE are lacking due to challenges in
design and conduct of clinical trials for rare and highly complex pediatric diseases. Thus, management of lupus nephritis
in ¢SLE relies on extrapolation from large-scale trials in adults and clinical experience.'®’ Kidney Disease Improving
Global Outcomes (KDIGO) guidelines were derived for aSLE nephritis and are often followed in ¢SLE.®’ The lack of
guidelines for the treatment of child-onset proliferative lupus nephritis led to the development of induction therapy
consensus treatment plans (CTPs) by the Childhood Arthritis and Rheumatology Research Alliance (CARRA).'"
Although the CTPs were not meant to serve as treatment guidelines because sufficient evidence regarding the best
treatment for nephritis in ¢cSLE is not available, they are applicable to a large proportion of patients with newly diagnosed
proliferative nephritis in cSLE, and when widely utilized shall allow for the accumulation of data for comparative
effectiveness analyses.

Immunosuppression is standard, with careful consideration of side effects. Treatment is often biphasic, consisting of
induction therapy for acute control, followed by maintenance therapy. Induction therapy strategies used for nephritis in
¢SLE are supported by randomized controlled trials of nephritis treatment in aSLE.'%*'% Hydroxychloroquine (HCQ)
should be added to treatment regime in all cSLE patients. Although often a flat dose of 5 mg/kg/day is recommended,
current weight-based dosing paradigm for HCQ may result in suboptimal drug exposures, particularly for children with
obesity."'” A high interindividual variability in blood levels for the same administered dose of HCQ is observed.”'"
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More than 80% of c¢SLE patients were in remission with HCQ blood levels >750 ng/mL, suggesting that this could be
a reasonable therapeutic threshold in ¢SLE.""" Longstanding HCQ treatment is associated with hyperpigmentation of
skin, depending on drug dosage and treatment length.''*!"?

For induction of remission, studies of adults with lupus nephritis have demonstrated comparable efficacy and toxicity
between intravenous cyclophosphamide at low-dose (500 mg IV pulse for 6 biweekly pulses) and high-dose (750 mg/m2/
pulse up to a maximum of 1200 mg/pulse for 6 monthly pulses).'” Additionally, renal outcomes were similar when
comparing high-dose IV cyclophosphamide to mycophenolate mofetil (1000 mg/day up to 3000 mg/day) as induction
therapy.'®® In cSLE, the recommended mycophenolate mofetil dose is 600mg/m2/dose twice a day up to a maximal dose
of 300 mg/day as induction therapy, followed by 400mg/m2/dose twice a day as maintenance therapy.''*

Tacrolimus (Tac) has been used in longterm observational studies in ¢SLE, mainly in Japan.''> Induction therapy
consisted in Tac (3 mg/day (0.03—0.075 mg/kg)) plus mizoribine (MZR) (150 mg/ day once daily) in combination with
prednisone for rapid tapering of the concomitantly administered PDN."'>"''® MZR is a selective inhibitor of inosine
monophosphate dehydrogenase in the de novo purine synthesis pathway and acts in a manner similar to that of
mycophenolate mofetil (MMF).''®> Long-term follow-up (5 and 10 years) has shown that Tac is safe and well tolerated.
Low cytotoxicity and renal damage were observed. Despite the long follow-up, a small number of patients (<15) were
included in the study.''>!''

Belimumab has the potential to increase the chance of achieving complete renal response or primary efficacy renal
response, and when compared to placebo it is associated with reduced risk of kidney failure and mortality in aSLE.""”
A phase-2, randomised, placebo-controlled, double-blind study demonstrated that belimumab intravenous pharmacoki-
netics and benefit—risk profile in cSLE is consistent with adult belimumab studies and the 10 mg/kg every 4 weeks dose
is appropriate.''® In ¢SLE, adding belimumab to standard of care, children had an equivalent renal remission rate and low
adverse events.''” Corticosteroid doses were significant lower in the belimumab group, and no difference in renal flares
was observed in both groups.'"’

In a small open-label study, multi-targeted induction and maintenance protocol based on intravenous pulse methyl-
prednisolone, mycophenolate mofetil and cyclosporine showed a 75% remission rate and a 73% cumulative ten-year
renal relapse-free survival.'?*'?!

The efficacy of rituximab in SLE is not supported by randomized clinical studies in aSLE.'**'** Despite the lack of
approved use for children, it has been used off-label in hospitalized or severely ill patients with ¢cSLE.'** In a recent
systematic review, renal involvement was the most frequent clinical manifestations associated with rituximab use in
¢SLE."** In real practice, adding rituximab to standard therapy has shown to reduce disease activity, improve renal
outcome, and reduce flares and total corticosteroid dose with a favorable safety profile.'**'3°

Target of rapamycin (mTOR) inhibitors, especially sirolimus, has been used in refractory nephritis in ¢SLE. In
a retrospective study of 32 cSLE patients, sirolimus (starting dose of 0.5 to 1 mg/m? daily, and further titrated to maintain
a therapeutic range of 5 to 10 ng/mL at least 6 months) was associated with decreased disease activity and reduced
prednisone dosage, with a favorable safety profile.'*' The most common clinical manifestations that led to sirolimus use
were low complement (87%) and cytopenia (75%) and sirolimus was withdrawn owing to the development of lupus
nephritis."*! Further studies in ¢cSLE nephritis are warranted.

Leflunomide has been used as second-line therapy in aSLE patients with lupus nephritis.®” Although leflunomide has
a good safety profile in adults with promising results in Chinese patients, no data in ¢SLE are available so far.'*?

Data suggest that high dose intravenous corticosteroid rather than lower potency oral corticosteroids have the
potential to reduce the number of plasmacytoid dendritic cells and consequently eliminate the interferon alpha gene
expression signature in SLE.'*® High-dose intravenous corticosteroid is used in induction therapy regimens.
Corticosteroid doses reflect the physician experience, although a constant search for the lowest dose and duration is
recommended.'?! Corticosteroid toxicity is a major concern in ¢cSLE patients and a predictor of damage accrual.'** The
burden of corticosteroid-related morbidity remains high, especially when considering blood pressure, weight, sleep, and
growth restriction and can be assessed using a standardized instrument.'*> There is no consensus on corticosteroid
tapering regimen, however achieving 10-20 mg prednisone or equivalent daily by competition of the induction phase

(24 weeks or 6 months) is a common goal amongst CARRA consensus treatment plans.'®!
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Chimeric antigen receptor (CAR) T-cell therapy has garnered significant attention for its promising potential in SLE.
So far, 2 cSLE patients with refractory disease and with nephritis, have been reported showing potential therapeutic

efficacy and safety in a follow-up of 5 months period.'*®

Chronic Kidney Disease (CKD)

Chronic kidney disease (CKD) is defined by the presence of either kidney damage or decreased kidney function for
a minimum of three months. Decreased kidney function is determined by a glomerular filtration rate (GFR) persistently
below 60 mL/min/1.73 m? (classified as GFR categories G3a-G5).

In a large-scale study of 1528 cSLE patients from Brazil, a country known for its multiethnic population, only a small
number of patients with cSLE-developed stages I1I-V CKD, but with noteworthy frequencies of dialysis and kidney
transplantation. Data also revealed that cSLE patients who had hypertension, biopsy-proven proliferative nephritis, and
did not use antimalarials such as hydroxychloroquine exhibited higher hazard rates toward CKD progression.'>'® While
potential bias due to the lack of kidney biopsies should be acknowledged, the findings warrant consideration in future
analyses. Importantly, while novel therapeutic approaches for lupus nephritis are being investigated, preserving renal
function remains paramount. Rigorous management of CKD is thus essential, including monitoring and control of renal

function, proteinuria, anemia, and blood pressure.13 7,138

Conclusion

Nephritis is among one of the most frequent manifestations in cSLE, more often occurring within the first two years of
diagnosis and associated with increased morbidity and mortality. Challenges in conducting studies in rare and highly
complex pediatric diseases such as nephritis in cSLE have made progress challenging. However, major progress has been
made in the past several years, including the development of pediatric-specific consensus treatment plans for proliferative
nephritis, adjustment of the proportion of fibrous crescents when scoring nephritis in cSLE to better discriminated kidney
disease outcomes, and the development of non-invasive biomarkers to identify renal disease activity and damage. Late
diagnosis and corticosteroid toxicity remain a significant burden and a major risk factor for morbidity and mortality.
Accurate biomarkers should foster multicenter studies and help identify new treatment approaches to improve outcomes
in ¢SLE nephritis.
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